Reporting Biological Structures

The article “The missing crystallography
data” by Marcia Barinaga (News & Com-
ment, 15 Sept., p. 1179) draws attention to
an important problem but does not mention
that the problem is not limited to crystallog-
raphy. It pervades all of biological structure
work. A similar concern about the “missing
NMR data” is emerging in the nuclear mag-
netic resonance community. More than 30
peptide and protein structures and an even
larger number of oligonucleotide structures
derived from NMR had been reported by
the middle of 1988 (1), and new NMR
structures are being published almost week-
ly. Yet for only one of these has the full set
of data and complete detail of the analysis
been made generally available, although
more are promised. Even for the first pro-
tein NMR structure reported (2), one will
find neither a definitive set of coordinates
nor the definitive data set in the public
domain.

In part this reflects the fact that the struc-
tural interpretation of NMR data is more
problematic than that of x-ray data. It re-
quires assumptions (specifically about the
dynamics of the structure and the extent of
indirect magnetization transfer) that are not
casy to test and may or may not apply to the
structure in question. Furthermore, it is
becoming increasingly clear that the final
structure is dependent on the method of
data analysis (3), and it is by no means
evident that a meaningful single set of atomic
coordinates can be given for an NMR struc-
ture, even though the general topology of
the molecule appears well defined. While
remarkable success has been achieved in
finding a rather precise correspondence be-
tween a crystal and an NMR structure,
independently determined in the case of
tendamistat (4), more recent work shows
that the particular method of analysis does
not necessarily give a complete set of struc-
tures compatible with the data (5). There is
as yet no agreement in the field of the
effectiveness of the different methods of
refinement that have come into use (6), and
the sources of error inherent in each have
not been sufficiently studied.

These considerations make the placement
of the complete sets of original NMR data
for each published structure into the public
domain that much more urgent. The work
of Wiithrich and colleagues (4) sets a high
standard of thoroughness in reporting that
is rarely met. While the fear of being
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“scooped” (or disproved) at the data analysis
step is to some degree understandable, such
practices should be discouraged. Given the
pitfalls of NMR data interpretation, no-
where is there as much need for independent
verification of the proposed structures as
there is in NMR. Fred Richards’ dictum—
“if you want to do a structure and sit on the
data, fine, but don’t publish it"—is an im-
portant safeguard against the proliferation
of published structures based on little more
than an overinterpretation of the data.

The International Society of Magnetic
Resonance has established a commission
under the chairmanship of G. C. K. Roberts
(University of Leicester, United Kingdom)
which should, in its forthcoming report,
provide a set of guidelines as to what kind of
documentation should be required before a
structure is proposed. Until such standards
are generally accepted and the proposed
structures can be verified by independent
groups using different methods of data analy-
sis, we have no way of knowing whether a
specific NMR structure is merely a plausible
computer-generated sculpture or a scientifi-
cally valid and useful rendition of molecular
reality.
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Electric and Magnetic Fields

Philip H. Abelson (Editorial, 21 July, p.
241) describes the Office of Technology
Assessment (OTA) report (1) on possible
health hazards of 60-hertz electric and mag-
netic fields.

But just what is the problem? Dozens of
epidemiological studies have been reported.
Some of these claim weak associations be-
tween occupational or residential exposure
to fields and diverse illnesses. Because of the
many ambiguities associated with these
studies, the evidence is weak and inconsis-
tent, and no firm conclusions can be

drawn—as Abelson and the OTA report
acknowledge.

Abelson mentions some reported biologi-
cal effects of electric or magnetic fields.
These effects are unconfirmed, associated
with field levels far above those implicated
by the epidemiological studies, have only
speculative significance to human health, or
all of the above. Not much evidence for a
hazard there, cither.

The possible hazards of power line fields
have been under constant study for many
years. The few proven hazards (for example,
shocks from touching large conductive ob-
jects in strong electric fields) are obvious
and easy to avoid. However, the bioeftects
literature is filled with speculation and non-
reproducible phenomena (2). The feeling is
understandable that all this smoke implies
that a flame exists, somewhere. That is insuf-
ficient reason to recommend “prudent
avoidance” of fields. More research is need-
ed, but it must be carefully targeted to
reduce the confusion.
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“Psychic Stress” and Lung Cancer

In response to my letter of 10 March
1989 (p. 1255) Alvan R. Feinstein (10
March 1989, p. 1256) stated that his “re-
mark about psychic stress, which Shapiro
appears to have misunderstood, was intend-
ed not to refer to lung cancer, but to
coronary disease. . . .”

I regret that Feinstein obliges me to quote
him verbatim (1):

The scientific validity of the data regarding
smoking and lung cancer has long been regarded
with suspicion because the investigators have
failed to check two underlying sources of major
bias that could have created the same distortions
in both the trohoc and cohort studies. One such
bias is in target detection. Because of cough, the
smokers might be much more likely than non-
coughing non-smokers to receive the X-ray, cytol-
ogy, and other examination procedures needed to
diagnose lung cancer. The other source of bias is
in susceptibility. Although R. A. Fisher proposed
that a constitutional (and possibly genetic) factor
might lead to both smoking and lung cancer, a
simpler common factor that can predispose to
both smoking and reduced longevity is psychic
stress, which has never received satisfactory inves-
tigation in the epidemiologic appraisals of smok-
ing and its consequences.
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